Searching PAJ 

r t 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2001-267413 
(43)Date of publication of application : 28.09.2001 



(51)lnt.CI. 




H01L 21/76 




i - ■ 

(21 Application number 


2001-055173 


(71)Applicant 


INTERNATL BUSINESS MACH 








CORP <IBM> 


(22)Date of filing : 


28.02.2001 


(72)lnventor : 


CHANG HON RAM 



(30)Priority 

Priority number : 2000 520502 Priority date : 08.03.2000 Priority country : US 




400 



(54) SEMICONDUCTOR DEVICE HAVING A SUBSTANTIALLY FLAT TRENCH 
SEPARATION REGION AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the 
manufacturing method of a semiconductor device where 
a flat STI region without containing any divots at the 
corner part of the STI region is formed. 
SOLUTION: A process for forming a lamination film on 
the surface of a substrate is included, and the lamination 
film consists of oxide, polysilicon, and nitride layers (a). 
A process for allowing the lamination film to be subjected 
to patterning to form a trench in the substrate is included, 
and the patterning exposes the side walls of the oxide, 
polysilicon, and nitride layers (b). A process for oxidizing 
the trench and the exposed side wall of the oxide and 
polysilicon layers to allow a conformal oxide layer to be 
subjected to thermo-growth in the trench and on the 

exposed side wall of the oxide and polysilicon layers (c), a process for filling the trench with a 
trench dielectric material (d), and a process for flattening up to the surface of the substrate 
(e), are included. 
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(7 > g?saBK©B5!2#'.' !/(la> Bit, CVD. 7 

20 { 8 ) fil2fHB!S(Dp!2* l» f y 2 >Bit, J52 5 -55 
2 0 0nm(0)f3*Wf ±12 ( 1 > KH2te©^S. 

< 9 > mimB&oymz* » f y = >Btt, o -*j 

1 2 0 n in <J>m$ *WT&. ±12 ( 8 ) tC12$S©^S, 
(10) ff£gfBgC!>|lle2it«!J3i*. CVD. 
?CV D. *5«fctf AM ? * ij > D^4S**>6sa^$ 
nft;f1#7P%AlcJ;-j-C35.^Sn-5. ±12 < I > tcl2 

(in gaiaSBgouia^ffc^Sk*. 355 0 -^3 0 

30 < 1 2 ) ffi3mmS20>ffi&&ibfy&&. l 0 0 -352 
0 0»m©/f5?:WS'S. ±12 ( 1 1 > (Ci2$S©#&, 

< 1 3> g5l2^*-^>i»"r*XSk*. y V 
gfctCXJ-^?>^XgtStf, ±12 < 1 ) 
& 

{ 1 4 > 1512 1) Vifyy < X^ii, 5 * b U1>X h 2:15 

^ b^aS^Kt^rMif-iVj/T^XSi. HC7 
^ bUt>Xb©;<*->?:)g«f i>X®t$:&tS. ±12 
(13) CCIS^©*^. 
40 (15) 1512* f * > ?Xiiii, Stt# ^ * >* » * V 

^J: 0 W*^s=»jg^3nfc b"7 J- ? V ■ f 
D-feA, *fett*nfe«D«BSHi<r4«f. ±12 ( 1 3> iC 
3MCQT3&, 

(16) msffiit? -£>xfi a, Kss^aswc. 35 

8 0 0 t$Lh®ajgr$3 0 »fc!rt©«H?ft»*l-5 . ± 
12 ( 1 > »CI2^©*S. 

(17) 151214-ftf &IfS«, 359 0 0 -35 1 0 0 0 'C 
©a«f«55 1 0 9©B$K?rt)h-5. ±12 ( 1 6 > 

50 iC!25fe©*^. 
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<i8> mmi£&m%mmt> o, . *> r >. n 

(19) §J!2ISgw*W#BSUi. TiSl^AiSS^ 

SffUOX^i. ±13 ( 1 6) (Cg2^©*&, 

(20) fB&SBli&gffi Jfe&SI*. £5 1 0 — Sj 3 0 n m© 
W**W?4. ±IE < 1 ) REfttOftft. 

(2 1) NGftOKBttfeBli. #1 8~«2 4nm© 
)?5 ±IS (20) tcia^c^s. 

. (22) piaster cvd. 7?x?cv 

§^a-bx *s», ±s < i > Kgs^©*^, 
( 2 3 > ns h is>*®mmm\t. * \ ^x**** 

hi'l'i'-F (TEOS). S>0« . SfcttStcgMie 
fk®'C*&. ±12 ( ! ) «CiSjdW>*j£. 
( 2 4 ) H b > ?aWtt*Msftt. T E O S -C* « , 

±13 ( 2 3 ) Ktaw^fj, 

( 2 5 > MET fflfkf *iai*. lt¥tttt9F«£ fcl»F 
filJ£&tf, ±12 < 1 ) Kt2^<7>-£?£. 

(26) B»S:J>fc < t *> 1 o© I- u > fSo h U > 

©sastfrfc*. ±§a ( i > icia®©^. 

(2?> mm=Zt< 6b\ r><J>Y Sll»hU> 
=Pe&&. ±12 (2 6 ) KI2w<D:fr; J E. 
(2 8) *fil*lR:«fl*3lv »t*r4{Stt^WX«* 

h u > *^jlt^tSi;©±ffliatIia«1S©±ffl i<DBBte** 

(29) HjSESfiKli. Si. Ge, SiGe, G a A 
«. InAs. InP. a/diB«©**#J:0a*. 
±12 ( 2 8 ) t£ia$S0*85f*-f ><U *. 

(30) waa^** < i «> i oo^Ja/k 5 nfc h b > * 9- 
•esu-r*. ±?a (2 8) <ci2&©4^ttr.'^;*. 

(31) 65S2.'J.\*t< £ t> 1 mW-MitSfttc Vl>l>*9 

tmmt> »-» h- > *-#£&st)ir-**, ±ia < 3 0 > 

<32> i?Jari^< £ «> 1 -wTttftanfc 
straw*. &ftm^\ifa ; ?-<*-'ii*.tti\.<>?wm,& 
ttwtatp, ±ia (2 8> <oa&©4^#7'- , w*<, 



(fl) 4*892 0 0 1 -267 4 ! 3 

10 

( 3 3 > H5S2 h U> ?-S$f*ttt4li. 9 \ 7 i 
\.*,i)tr-V (TEOS) . S • Oj . £t<.\m&Sim 

fbta-e**. ±ia (3 2> kesigmMMI^w*. 
[Hi ] st i mmmrm.icmo>mi:mi'fc 
[@2 j s t i m.^tm-tm.K.u^ff>ii^m.'tc 

[03 ] S T I (W««:»fi-r*R»CflE*©*ftt«l»te 
10 #S©85ffl^-C«*. 

[134 3 S T I pg&K£?£&tCfcife©-fc*£ffit,>fc 

[135 ] S T I Pjg&35£1'*l£u:ft$©*fc£ffit>fc 

[06 3 S T I ^«f&?«ft£:M^4>#£ s £:ffil* 

[07 ] S T I SJ|!i&»fi-r-SR5K3i£^(D*i'£ ! £St' 

[08 3 S T I fR**f!&r*IRtc*^<!>fttt€JSl» 
20 fcw&W&rMa-C 

[09 3 S T I ^*«ffi*-*l«K*SWl«>#H:*»t' 
fefl5g©66ffi0-C*>4. 

[0103 ST I «Ja&tt^*R&**Hlifl>;tt£«Jl 

maoism) 

10 

12. 100 S1£ 
14. 2 4 BtftMS 

1 6 Mlk^g 

30 17 ±®<g<t1*}@) 
18 -7 * V \ 

2 0. 110 h 

2 6 Blk^^y 

2 8 ±a mittorf^yy 

3 0 f^*'?h 
3 3 « 

3 4 ±«<DftS|5 
1 0 2 fSJs® 
104 T^OttftftH 
40 1 0 6 'J ^> "J 3 >S 

108 ±tt®3kfbflua 

112 ^ *--7.'naKfk®i@ 

114 r U>?S?g<*:Hf4 
116 S T I 
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